Protracted anuria due to active renal vasoconstriction in malignant hypertension
Most renal lesions causing anuria in malignant hypertension are considered to be irreversible, but partial recovery of renal function has been reported in a few patients treated with maintenance haemodialysis. We report on a patient with malignant hypertension in whom two separate episodes of protracted anuria occurred.
Case report
A 27 year old black African man was admitted on 27 October 1976 with fever, epigastric pain, and diffuse joint pain. There was no relevant history. Physical examination yielded normal results. Blood pressure was 120/90 mm Hg. Despite thorough investigations no cause was found for his condition, and tests for hepatitis B surface antigen yielded negative results.
Renal function was normal (serum creatinine concentration 100 tmol/l (1.1 mg/100 ml); no proteinuria; and a normal intravenous pyelogram). After a month blood pressure suddenly rose to 180/130 mm Hg and he became anuric. Serum creatinine concentration was 1100 lumol/l (13-1 mg/100 ml).
He was admitted to this renal unit on 11 December and immediately treated with haemodialysis, propranolol, and dihydralazine (figure). On 14 December percutaneous renal biopsy showed ischaemic glomeruli, interstitial oedema, flattened and aplastic tubular epithelium, and fibroelastic endarteritis without fibrinoid necrosis of the vessel walls or thrombosis. The internal elastic laminas were intact. Immunofluorescence testing yielded negative results. On 22 December, renal arteriography showed total interruption of the blood flow to the cortex and medulla. Only the main branches of the renal artery were opacified. A few vessels reached some areas of the deep cortex. They showed an abnormal pattern and appeared beaded. Cortical nephrography was not done. There were no microaneurysms. Biopsies of muscle and the sural nerve did not show angiitis. Because of persistent anuria with poorly controlled high renin activity (3 0 nmol/l/h (3*9 ng/ml/h); normal 0-5-1-0 nmol/l/h (0-6-1-3 ng/ml/h)) and hypertension we Conversion: SI to traditional units-Creatinine: 1 iLmol/l 1 1-3 ,ug/100 ml.
On 4 May renal arteriography showed considerable improvement. The renal cortical vasculature was again visible, and the contrast medium reached the outer aspect of the kidney, although the small calibre vessels still showed an abnormal pattern. Immediately afterwards renal function deteriorated and he was again treated with haemodialysis. Control of blood pressure was particularly difficult. Renal function progressively improved, and dialysis was stopped on 1 February 1978. Blood pressure was controlled with a combination of high dosage minoxidil, frusemide, and chlorthalidone. He was followed up regularly, and in April 1983 his blood pressure was 150/100 mm Hg with creatinine clearance stable at 30 ml/min.
Comment
Over the past 10 years several workers have reported on patients with malignant hypertension and complete anuria who recovered enough renal function to allow haemodialysis to be stopped.1-3 The improvement of renal function was generally correlated with control of blood pressure with ( blockers and vasodilators, especially minoxidil.2 The reports do not suggest the mechanism of protracted anuria, and few angiographic data are available. In our patient initial renal arteriography and renal histological investigation showed the discrepancy between complete interruption of renal cortical flow and the absence of major arterial and arteriolar lesions. Thus the anuria was mainly due to extreme renal vasoconstriction without the formation of irreversible lesions despite virtual absence of kidney perfusion. The improvement in renal function was due to the restoration of blood flow to the cortex rather than to the healing of vascular damage with appropriate antihypertensive treatment.4 This type of renal shut down is similar to functional renal failure in patients with cirrhosis, which is also due to active renal vasoconstriction.5
Reversible anuria in malignant hypertension represents a particular subset of chronic and functional rather than acute and organic renal failure. 
Patients, methods, and results
A total of 149 patients aged 21-76 years were allocated at random to receive intravenous midazolam or diazepam. Treatments were allocated by a prerandomised balanced code not known to either patient or assessor. Because of differences in colour and viscosity of the two solutions they were administered by a physician not participating in endoscopy or assessments.
After sucking a benzocaine tablet the patient received intravenous hyoscine butylbromide 20 mg (Buscopan) followed by diazepam 10 mg or midazolam 7-5 mg as a bolus (with smaller doses for elderly patients) into a large vein in the antecubital fossa. Further increments were given rapidly until the physician judged sedation to be adequate; maximal sedation was not awaited.
Recovery from sedation was monitored subjectively by questionnaire and objectively by a paper and pencil task (Trieger test),' which assesses psychomotor function, and by critical flicker fusion,' which reflects central integration. The endoscopists rated as "excellent," "good," "fair," or "poor" the following: patient cooperation; overall tolerance of the procedure; ease of examination; muscle relaxation; and control of gag reflex, laryngospasm and retching, vomiting, and salivation. Before discharge at two hours and again at 24 hours the patients completed a questionnaire on recall and pleasantness or unpleasantness of the procedure. The veins were checked again after one week.
Frequency tables were tested using either Fisher's exact or the x2 (with Yates's correction) two tailed test.
The mean dose of midazolam was 10-3 mg (range 5-15 mg) and of diazepam 12-5 mg (range 10-20 mg). The speed of injection and rapidity of onset of sedation were similar in both groups; the mean times from injection to the start of endoscopy were 1 9 (SD 1-5) minutes and 1-7 (SD 1-0) minutes for midazolam and diazepam respectively. The mean times for endoscopy were also similar, three quarters of the examinations being done in less than two minutes.
The endoscopists rated both drugs as being equally highly satisfactory, on average "excellent" in 55% and "good" in 27% of cases. In contrast, the patients generally gave significantly better ratings to midazolam (table) . Both the Trieger test and critical flicker fusion showed significantly more impairment at one hour in patients given midazolam but the speed of recovery thereafter was quicker, so that at two hours the results were similar and almost back to pretreatment values. Midazolam induced significantly more amnesia than diazepam; this correlated with better patient acceptability.
Pain on injection and tenderness, redness, and induration at the injection site occurred in 4% and 17% of patients after midazolam and diazepam respectively (difference not significant).
Comment
Intravenous midazolam was at least as effective as intravenous diazepam in allowing quick yet safe endoscopy. Furthermore, the patients graded the sedation with midazolam more highly and the amnesia superior compared with diazepam, though the study was not designed to allow direct patient preference. Venous complications were substantially fewer after midazolam. There were no adverse reactions. The rapid recovery and safety features allowed us to use In recent years the importance of providing antenatal care at home has been increasingly emphasised,l and most clinicians have become increasingly reluctant to admit pregnant women to hospital except when absolutely necessary. Although there is good evidence that admission to hospital and bed rest do not improve the fetal prognosis in pregnant women with hypertension,2 many obstetricians have nevertheless continued with a policy of admission for uncomplicated hypertension in pregnancy to ensure close observation of the patient and to note any proteinuria. Midwives, however, can monitor patients closely at home and obtain more accurate readings of blood pressure (in some hypertensive states readings of systolic blood pressures noted in hospital tend to be about 10 mmHg higher than those noted at home3).
Method and results
In the Huddersfield health district in February to July 1982 hypertension in pregnancy with or without some other disorder accounted for 18-5% of all admissions to hospital after the 20th week of pregnancy. A prospective trial was undertaken to see whether admissions could be avoided by supervising hypertensive pregnant women at home. For six months from 1 February 1983 patients under my care who were more than 20 weeks pregnant and had hypertension were treated according to the following new policy. Patients were not admitted to hospital from the antenatal clinic unless two separate readings taken at the clinic showed the diastolic blood pressure to be greater than 100 mm H-g. Any patient with a diastolic blood pressure
